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(54) Composite polymer manifold for water heating unit 



(57) A header (30) for a heat exchanger (1 0) having 
a plurality of parallel hoi low tubes (26) mounted between 
a pair of flat mounting plates (28) and defining a plurality 
of passages through the plates. The header (30) com- 
prises a tubular elongated body portion (36) having an 
outer surface (38) and an interior cavity (40). The body 



portion (36) is provided with a plurality of parallel, hollow 
ports (72-88) projecting from the outer surface (38) to 
provide fluid communication between the passages and 
the interior cavity (40). The ports (72-88) space the 
header (30) from the plate (28) so that the header body 
(30) remains relatively cool. This permits the header 
(30) to be made from a plastic material. 
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Description 

[0001] This invention relates generally to liquid heat- 
ers and particularly to swimming pool and spa heaters, 
which transfer heat from products of combustion to wa- 5 
ter as it is being circulated through a heat exchanger. 

DESCRIPTION OF RELATED ART 

[0002] Water heaters for swimming pools or spas gen- 
erally comprise a burner unit, an insulated combustion 
chamber above the burner, and a heat exchanger above 
the insulated combustion chamber for facilitating heat 
transfer between heated air in the insulated combustion 
chamber and water contained in the heat exchanger. A 
heat exchanger header manifold is provided at one end 
of the heat exchanger to connect water inlet and outlet 
ports to a plurality of water tubes in the heat exchanger. 
A return header is provided at the tube ends located at 
another end of the heat exchanger. 
[0003] Typically, the manifold header and the return 
manifold are made from cast iron or brass to withstand 
the high temperature and pressure conditions. The de- 
sign of these prior art headers results in a relatively large 
area of surface-to-surface contact between the header 
and manifold and the tube supporting plate at each end 
of the heat exchanger. Such an arrangement is shown 
in U.S. Patent No. 5,1 38,007. As is set forth in that pat- 
ent, prior art headers reached temperatures necessitat- 
ing the use of copper or other high temperature piping 
material for the last several feet of piping leading to the 
header, in place of less expensive plastic piping. 
[0004] While the invention defined in the aforemen- 
tioned patent permits the use of direct plastic piping con- 
nections to the manifold, the use of metallic materials 
for the manifold headers and return manifolds have dis- 
tinct disadvantages. Those materials add considerable 
weight to the unit, thereby increasing handling and ship- 
ping costs. Further, as noted above, the relatively large 
area of surface-to-surface contact between the tube 
supporting plates and the headers causes the transfer 
of heat to the headers. Relatively cool water flowing 
through the manifold header results in condensation 
which, when mixed with low pH combustion gases, can 
be corrosive to the metal structure of the heating unit 
and other internal components. 
[0005] Attempts have been made to overcome these 
problems by fabricating the manifold header from plastic 
to reduce manufacturing and shipping costs. The use of 
such headers has resulted in leaks and condensation 
within the heat exchanger. Even high temperature plas- 
tics may not be able to withstand the temperatures gen- 
erated on internal components if large surface areas of 
the headers are in surface-to-surface contact with the 
tube supporting plate. 



SUMMARY OF THE INVENTION 

[0006] The present invention relates to improved 
manifold and return headers for a swimming pool or spa 
heater. The heater comprises a burner, an insulated 
combustion chamber above the burner, a heat exchang- 
er assembly above the combustion chamber for facili- 
tating heat transfer between heated air in the combus- 
tion chamber and a liquid contained in the heat exchang- 
er assembly. 

[0007] The heat exchanger assembly has a plurality 
of parallel, hollow tubes mounted between a pair of flat 
mounting plates and defining a plurality of fluid passag- 
es through the plates. The manifold header comprises 
a cylindrical or tubular, elongated body portion having 
an outer surface and an interior cavity. Interior partitions 
separate the cavity into a feed chamber, a return cham- 
ber, and an exit chamber. The body portion of the man- 
ifold header has a plurality of parallel, hollow ports pro- 
jecting from its outer surface, which are sealed against 
one of the plates to provide fluid communication be- 
tween the fluid passages of the hollow tubes and the 
header. The hollow ports contact the plates in zones that 
immediately surround the tubes so that the zone of con- 
tact is cooled by the fluid passing through the tube since 
the temperature of that fluid is less than the temperature 
of the plate in more remote areas. Also, the projecting 
ports tend to space the tubular body portion from the 
plate to avoid conductive heating of the body portion by 
the plate. 

[0008] The manifold header is provided with a plurality 
of parallel hollow bosses, which project substantially 
tangentially from the tubular body portion and which 
have plate-engaging faces substantially coplanar with 
plate-engaging faces of the projecting ports. Bolts ex- 
tend through the hollow bosses to affix the header to the 
plate. 

[0009] The bosses are located in closely spaced ad- 
jacency to the ports so that minimal heat is transferred 
to the header. Since direct contact between the header 
and the plate is largely avoided, the header is construct- 
ed from engineered resin such as PBT reinforced with 
randomly dispersed glass fibers. 
[001 0] In like manner, the return header is constructed 
of fiber-reinforced plastic and comprises a tubular, elon- 
gated body portion having an outer surface and an in- 
terior cavity. An interior partition separates the cavity in- 
to a first chamber and a second chamber. The first 
chamber is connected by the heat exchanger tubes to 
the feed chamber and the return chamber of the header 
manifold and the second chamber is connected by the 
heat exchanger tubes to the return chamber and the exit 
chamber of the manifold header. 
[0011] The body portion of the return header has a 
plurality of parallel, hollow ports projecting from its outer 
surface which are sealed to the other one of the tube 
mounting plates to provide fluid communication be- 
tween the fluid passages of the hollow tubes and the 
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cavity. The hollow ports contact the plate in zones which 
immediately surround the tubes so that the zone of con- 
tact is cooled by the flu id passing through the tube, since 
the temperature of the fluid is less than the temperature 
of the plate in more remote areas. Also, the projecting 
ports tend to space the tubular body portion from the 
plate to avoid conductive heating of the body portion by 
the plate. 

[0012] The return header is also provided with a plu- 
rality of parallel, hollow bosses which project tangential- 
ly from the tubular body portion and which have plate- 
engaging faces substantially coplanar with the plate-en- 
gaging faces of the projecting ports. Bolts extend 
through the hollow bosses to affix the header to the 
plate. The bosses are located in closely spaced adja- 
cency to the ports so that minimal heat is transferred to 
the header 

[0013] The heat exchanger assembly further includes 
a main manifold associated with the manifold header. 
The main manifold is plastic and serves to connect the 
manifold header to the pool or spa pump and to the pool 
or spa. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Fig. 1 is a perspective view of a swimming pool or 
spa heater of the present invention showing the 
f heater connected to a conventional pump and filter; 

Fig. 1a is a perspective view showing a header 
manifold; 

Fig. 2 is a cross-sectional view, the plane of the sec- 
tion being indicated by the line 2-2 in Fig. 1 ; 

Fig. 3 is a cross-sectional view, the plane of the sec- 
tion being indicated by the line 3-3 in Fig. 2; 

Fig. 4 is a left side elevational view of a manifold 
end cap; 

Fig. 5 is a cross-sectional view, the plane of the sec- 
tion being indicated by the line 5-5 in Fig. 4; 

Fig. 6 is a right side elevational view of the manifold 
end cap; 

Fig. 7 is a left elevational view of a plug contained 
in the manifold header; 

Fig. 8 is a right elevational view of the plug; 

Fig. 9 is a cross-sectional view, the plane of the sec- 
tion being indicated by the line 9-9 in Fig. 8; 

Fig. 10 is a cross-sectional view, the plane of the 



section being indicated by the line 1 0-1 0 in Fig. 1 ; 

Fig. 1 1 is a perspective view showing a return man- 
ifold; 

5 

Fig. 12 is a cross-sectional view, the plane of the 
section being indicated by the line 12-12 in Fig. 11 ; 
and 

io Fig. 1 3 is a schematic representation of the flow 
path of heat exchanging fluid through the heat ex- 
changer.. 

DETAILED DESCRIPTION OF AN EXAMPLE OF THE 
INVENTION 

[001 5] Ref erring now to the drawings and particularly 
to Fig. 1 , there is illustrated a swimming pool or spa heat- 
er 1 0 connected to a conventional filter 1 2 and pump 1 4 
by a piping conduit 16. Water is drawn from the pool or 
spa by a piping conduit 18 and is fed by the pump 14 
through the filter to the heater 10. 
[001 6] The heater 1 0 includes a gas burner 20 mount- 
ed in the lower portion of a combustion chamber 22, a 
heat exchanger 24 comprising a plurality of parallel hol- 
low tubes 26 extending horizontally within the combus- 
tion chamber 22 above the burner 20. The tubes 26 are 
mounted between a pair of flat mounting plates 28 and 
define a plurality of passageways through the plates. 
The heater 10 is enclosed within a shroud (not shown) 
having louvers in its top, front, rear and side walls to 
provide air ventilation for the heater 1 0. 
[0017] The heater 10 further includes a manifold 
header 30 in fluid communication with one end of each 
tube 26 and a return header 32 in fluid communication 
with the other end of each tube 26. A main manifold 34 
connects the manifold header 30 to the conduits 1 6 and 
18 which comprise the fluid inlet and outlet, respectively, 
to and from the heat exchanger 24. 
[001 8] Referring to the manifold header 30 in greater 
detail and with particular reference to Figs. 1a-8, the 
header 30 comprises a cylindrical or tubular, elongated 
body portion 36 having an outer surface 38 and an in- 
terior cavity 40. Interior partitions 42 and 44 separate 
the cavity 40 into a feed chamber 46, a return chamber 
48, and an exit chamber 50. 

[0019] Themanifold header 30 is an injection molded, 
glass fiber reinforced plastic, such as PBT. Since the 
header 30 is injection molded, the partition 42 is assem- 
bled into the body portion 36 after the molding operation . 
The partition 42 is disc shaped and is f ormed at one end 
of a rod 52. An end or supporting partition 54 is formed 
adjacent the other end 56 of the rod 52. The partitions 
42 and 54 are provided with aligned notches 58 and 60 
which receive an axially extending rib 62 molded into 
the interior cavity 40. The partition 42 is butted against 
ribs 64 provided in the return chamber 48. End caps 66 
and 68 are spun welded by conventional techniques to 
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the ends of the body portion 36 to seal the ends of the 
interior cavity 40. It may be noted that the end cap 66 
has a recessed axial projection 70 which receives the 
rod end 56 to securely locate the partitions 42 and 54. 
[0020] The manifold header 30 is provided with a 
number of tube connecting hollow ports 72-88 corre- 
sponding to the number of tubes 26 in the heat exchang- 
er, nine in the present embodiment. In order to provide 
desirable airflow between the tubes 26 while conserving 
space, the tubes 26, and accordingly, the ports 72-88, 
are arranged in two axially horizontally arranged rows 
with the respective ports of each row being offset rela- 
tive to one another 

[0021] The hollow ports 72-88 project from the outer 
surface 38 and have annular end faces 110 which are 
sealed against the plate 28 to provide fluid communica- 
tion between the fluid passages of the hollow tubes and 
the header 30. The hollow ports 72-88 contact the plate 
28 in zones which immediately surround the tubes so 
that the zone of contact is cooled by the fluid passing 
through the tube since the temperature of that fluid is 
less than the temperature of the plate in more remote 
areas. Also, the projecting ports tend to space the tubu- 
lar body portion 36 of the header 30 from the plate 28 
to avoid conductive heating of the body portion 36 by 
the plate 28. 

[0022] The manifold header 30 is provided with a plu- 
rality of parallel hollow bosses 112 which project sub- 
stantially tangential ty from the tubular body portion 36 
of the header 30 and which have plate-engaging faces 
114 substantially copianar with the end faces 1 1 0 of the 
ports 72-88. Bolts (not shown) extend through the hol- 
low bosses 112 to affix the header 30 to the plate 28. 
[0023] The bosses 1 1 2 are located in closely spaced 
adjacency to the ports 72-88 so that minimal heat is 
transferred to the header 30. 

[0024] The main manifold 34 feeds fluid to and re- 
ceives fluid from the manifold header 30. The main man- 
ifold 34 (Figs. 1 and 10) is injection molded from engi- 
neered resin and may be reinforced with glass fibers. 
The manifold 34 includes a hollow body portion having 
an internal inlet and outlet chambers 92 and 94, respec- 
tively, defined by a partition 96. The inlet chamber 92 
has inlet and outlet ports 98 and 1 00, respectively, con- 
nected to the conduit 1 6 and an inlet port 1 02 provided 
in the manifold header 30. Similarly, the outlet chamber 
94 has inlet and outlet ports 104 and 106, respectively, 
connected to the conduit 18 and an outlet port 108 pro- 
vided in the manifold header 30. 
[0025] Referring now to Figs. 11 and 12, the return 
header 32 is constructed of fiber-reinforced plastic and 
compresses a cylindrical or tubular body portion 114 
having an outer surface 115 and an internal cavity 116. 
An internal partition 118 separates the cavity into a first 
chamber (feed chamber) 120 and a second chamber 
(return chamber) 122. As may be particularly noted with 
reference to Fig. 13, the first chamber 120 is connected 
by the heat exchanger tubes 26 to the return chamber 



48 and the exit chamber 50 of the manifold header 30. 
[0026] The body portion 114 of the return header 32 
has a plurality of parallel, hollow ports 124-140 project- 
ing from its outer surface 115 which are sealed to the 

5 other one of the tube mounting plates 28 to provide fluid 
communication between the fluid passages of the hol- 
low tubes 26 and the cavity 116. The hollow ports 
1 24-140 contact the plate 28 in zones immediately sur- 
rounding the tubes 26 so that the zone of contact is 

10 cooled by the fluid passing through the tube, since the 
temperature of the fluid is less than the temperature of 
the plate 26 in more remote areas. Also, the projecting 
ports 124-1 40 tend to space the tubular body portion 114 
from the plate 28 to avoid conductive heating of the body 

15 portion 1 1 4 by the plate 28. 

[0027] The return header 32 is also provided with a 
plurality of parallel, hollow bosses 142 which project tan- 
gentially from the tubular body portion 114 and which 
have plate-engaging faces of the projecting ports 

20 124-140. Bolts (not shown) extend through the hollow 
bosses to affix the header 32 to the plate 28. The bosses 
142 are located in closely spaced adjacency to the ports 
1 24-1 40 so that minimal heat is transferred to the head- 
er 

25 [0028] While the invention has been shown and de- 
scribed with respect to particular embodiments thereof, 
other variations and modifications of the specific em- 
bodiments herein described will be apparent to those 
skilled in the art. 

30 

Claims 

1. A header (30) for a heat exchanger (24) having a 
35 plurality of parallel hollow tubes (26) mounted be- 
tween a pair of fiat mounting plates (28) and defin- 
ing a plurality of fluid passages through said plates, 
said header comprising an elongated body portion 
(36) having an outer surface (38) and an interior 

40 cavity (40), said body portion (36) having a plurality 
of parallel hollow ports (72-88) projecting from its 
outer surface and being adapted to be sealed 
against one of said plates (28) to provide fluid com- 
munication between said passages and said cavity 

45 and being further adapted to space said outside sur- 
face (38) from said plates (28), said header (30) be- 
ing a polymer. 

2. A header according to claim 1 wherein said polymer 
so is a fiber reinforced composite. 

3. A header according to claim 2 wherein said fiber is 
glass. 

55 4. A header according to claim 1 wherein said body 
portion (36) has a plurality of parallel hollow bosses 
(112) projecting therefrom and adapted to receive 
bolts for affixing said header to said one of said 
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plates (28). 

5. A header according to claim 1 wherein an interior 
partition (42) separates said cavity (40) into a feed 
chamber (46) and a return chamber (48). 

6. A header according to claim 1 wherein a pair of in- 
terior partitions (42, 44) separate said cavity (40) 
into a feed chamber (46), a return chamber (48), 
and an exit chamber (50). 

7. A header according to claim 1 wherein said elon- 
gated body portion (36) is cylindrical. 

8. A header according to claim 1 including end clo- 
sures for said interior cavity, said end closures com- 
prising end caps (66, 68) spun welded to said body 
(36). 

9. A header according to claim 6 wherein a first one of 
said partitions (44) is a wall integrally formed by said 
body portion (36) and a second one of said parti- 
tions (42) comprises a disc formed at one end of a 
rod (52). 

1 0. A header according to daim 9 wherein said disc (42) 
has a notch (60) therein which slideably receives a 
longitudinal rib (62) formed in said interior cavity 
(40). 

1 1 . A header according to claim 1 0 wherein said disc is 
butted against at least one rib (64) formed in said 
return chamber (48). 

12. A water heater (10) comprising a burner unit (20), 
means defining a combustion chamber (22) above 
said burner unit, and a heat exchanger (24) within 
said combustion chamber, said heat exchanger 
comprising a plurality of parallel tubes (26) having 
ends extending through a pair of flat mounting 
plates (28), a manifold header (30) in fluid commu- 
nication with one end of each tube (26), and a return 
header (32) in fluid communication with another end 
of each tube (26), said manifold header (30) com- 
prising an elongated body portion (36) having an 
outer surface (38) and an interior cavity (40), said 
body portion (36) having a plurality of parallel hollow 
ports 72-88) projecting from its outer surface and 
being sealed against one of said plates to provide 
fluid communication between said passages and 
said cavity and to space said outside surface from 
one of said plates, said manifold header (30) and 
said return header (32) being a polymer. 

13. The water heater according to claim 12 wherein 
said polymer is a fiber reinforced composite. 

14. The water heater according to claim 13 wherein 



said fiber is glass. 

15. The water heater according to claim 12 wherein 
said body portion (36) has a plurality of parallel hol- 

5 low bosses (112) projecting therefrom and receiving 
bolts affixing said manifold header to said one of 
said plates (28). 

16. The water heater according to claim 12 wherein a 
10 pair of interior partitions (42-44) separate said cav- 
ity into a feed chamber (46), a return chamber (48), 
and an exit chamber (50). 

17. The water heater according to claim 12 wherein 
15 said elongated body portion (36) is cylindrical. 

18. The water heater according to claim 16 wherein a 
first one of said partitions (44) is a wall integrally 
formed by said body portion (36) and a second one 

20 of said partitions (42) comprises a disc formed at 
one end of a rod (52). 

19. The water heater according to claim 18 wherein 
said disc has a notch (60) therein which slideably 

25 receives a longitudinal rib (62) formed in said inte- 
rior cavity (40) and wherein said disc (42) is butted 
against at least one rib (64) formed in said return 
chamber (48). 

30 20. The water heater according to claim 12 wherein 
said return header (32) comprises an elongated 
body portion (114) having an outer surface (125) 
and an interior cavity (116), said body portion (114) 
having a plurality of parallel hollow ports (124-140) 

35 projecting from its outer surface (125) and being 
sealed against another one of said plates (28) to 
provide fluid communication between said passag- 
es and said cavity and to space said outside surface 
from said another one of said plates. 

40 

21 . The water heater according to claim 20 wherein the 
body portion (114) of said return header (32) has a 
plurality of parallel hollow bosses (142) projecting 
therefrom and receiving bolts affixing said return 

45 header to the other one of said plates (28). 

22. A water heater (10) comprising a burner unit (20), 
means defining a combustion chamber (22) above 
said burner unit, and a heat exchanger (24) within 

50 said combustion chamber, said heat exchanger 
comprising a plurality of parallel tubes (26) having 
ends extending through a pair of flat mounting 
plates (28), a manifold header (30) in fluid commu- 
nication with one end of each tube (26), and a return 

55 header (32) in fluid communication with another end 
of each tube, said manifold header (30) and said 
return header (32) comprising an elongated body 
portion (36; 114) having an outer surface (38; 115) 
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and an interior cavity (40; 116), each said body por- 
tion having a plurality of parallel hollowports (72-88; 
1 24*140) projecting from its outer surface and being 
sealed against each of said plates (78) to provide 
fluid communication between said passages and 5 
each said cavity (40; 116) and to space each said 
outside surface from each of said plates, said man- 
ifold header (30) and said return header (32) being 
a polymer. 

10 

23. The water heater according to claim 22 wherein the 
manifold header (30) is provided with a pair of inte- 
rior partitions (42-44) separating its cavity into a 
feed chamber (46), a return chamber (48), and an 
exit chamber (50), wherein the return header (32) 1* 
is provided with an interior partition (118) separating 

its cavity into a feed chamber (120) and a return 
chamber (1 22), and wherein at least one of said 
tubes (26) provides fluid communication between 
each feed chamber (46, 120), at least one of said 20 
tubes (26) provides fluid communication between 
the feed chamber (120) of the return manifold (32) 
and the return chamber (48) of the header manifold 
(30), at least one of said tubes (26) provides fluid 
communication between the return chamber (48) of 25 
the header manifold (30) and the return chamber 
(122) of the return manifold (32), and at least one 
of the tubes (26) provides fluid communication be- 
tween the return chamber (122) of the return man- 
ifold (32) and the exit chamber (50) of the header 30 
manifold (30). 

24. The water heater according to claim 23 including a 
main manifold (34) having a hollow body separating 
into inlet and outlet chambers (92, 94) by a partition 35 
(96), said inlet and outlet chambers each being pro- 
vided with inlet and outlet ports (98, 100, 104, 106), 

the outlet port (1 00) of said inlet chamber (92) being 
connected to the feed chamber (46) of the manifold 
header (30), the inlet port (98) of the inlet chamber *o 
(92) being adapted to be connected to a filter (12), 
the inlet port (1 04) of said outlet chamber (94) being 
connected to the exit chamber (50) of said manifold 
header (30), and the outlet port (106) of said outlet 
chamber (94) being adapted to be connected to a & 
swimming pool or spa. 
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